Genistein and tyrphostin AG556 inhibit inwardly-rectifying Kir2.1 channels expressed in HEK 293 cells via protein tyrosine kinase inhibition.
Previous studies reported the controversial effects that protein tyrosine kinase (PTK) inhibition could induce an up-regulation or down-regulation of Kir2.1 current. The present study investigates how the recombinant human Kir2.1 channels are regulated by PTKs using whole-cell patch voltage-clamp, immunoprecipitation and Western blot, and mutagenesis approaches. We found that hKir2.1 current was reversibly inhibited by the broad spectrum PTK inhibitor genistein and the highly selective EGFR (epidermal growth factor receptor) kinase inhibitor AG556 in a concentration-dependent manner. The inhibition of hKir2.1 channels by genistein or AG556 was countered by the protein tyrosine phosphatase (PTP) inhibitor orthovanadate. Immunoprecipitation and Western blot analysis revealed that tyrosine phosphorylation level of Kir2.1 channels was reduced by genistein or AG556, and the reduction was significantly antagonized by orthovanadate. The mutation of Y242 dramatically reduced the inhibitory response to AG556. The results obtained in this study demonstrate that hKir2.1 channels are down-regulated by PTK inhibition, suggesting that EGFR kinase participates in the modulation of human cardiac excitability.